Hydatid disease is an endemic parasitosis that results from the ingestion of echinococcosis tapeworm eggs. This condition leads to the formation of cysts, mainly in the liver and lungs, and causes life-threatening complications. Cardiac involvement represents only 0.5-2% of the localizations. We report a rare case of a pulmonary cyst embolism that required emergency surgical intervention.
CLINICAL CASE
A 35-year-old shepherd was admitted to a secondary hospital to explore dyspnoea and fever. Amoxicillin was given based on the suspicion of bacterial pneumonia. On Day 8, the patient presented with an acute respiratory failure that required emergency intubation. Blood gas tests revealed severe hypoxaemia and moderate hypercapnia (pH = 7.2, pO 2 = 7.33 kPa, pCO 2 = 6.67 kPa). Transthoracic echocardiography revealed a right ventricular dilatation with increased pulmonary arterial systolic pressure (=70 mmHg). A computed tomography (CT) scan revealed a pulmonary embolism with a bilateral proximal occlusion of both the left and the right pulmonary arteries. No thrombolysis was performed in the absence of haemodynamic failure. Next, intravenous heparin was initiated [2 < activated partial thromboplastin time (aPTT) < 3]. Despite a well-conducted anticoagulation, the respiratory parameters continued to worsen with a ratio of arterial oxygen partial pressure to fractional inspired oxygen reaching 65. Concomitantly, blood analysis revealed an isolated hypereosinophilia (> _2.4 Â 10 9 / l). A new 64-slice CT scan with electrocardiographic gating was performed to understand this further deterioration. Interestingly, a cystic image occluding the right pulmonary artery lumen was found in addition to a ruptured cyst in the left pulmonary artery trunk (Fig. 1A) . Analysis of the abdomen revealed 2 cysts in Segments IV and VII of the liver (Fig. 1B) .
Based on these findings, the diagnosis of hydatidosis complicated by a bilateral cyst embolism was made. The patient was implanted with venovenous extracorporeal membrane oxygenation in the absence of left ventricle impairment. After stabilization, the patient was brought back to our tertiary hospital by the French emergency medical assistance. Despite optimal respiratory support and the instauration of antiparasitic chemotherapy (albendazole 10 mg/kg/day), no improvement occurred. The decision in favour of a surgical removal of the cysts was endorsed by our multidisciplinary team despite the high operative risk.
A total resection of the occluding cyst was performed through a longitudinal arteriotomy of the right pulmonary trunk ( Fig. 2A) . Unfortunately, the cyst was accidentally split because of its frailty and its adherences to the pulmonary artery endothelium (Fig. 2B) . The pulmonary trunk was immediately rinsed with a sodium chloride solution to avoid the risk of dissemination. No anaphylactic reaction occurred. Adrenalin (0.1 mg/ml) was ready to use in case of haemodynamic impairment. The respiratory parameters progressively improved, and the venovenous ECMO could be weaned on Day 2. The patient was extubated on Day 9.
The resection of the hepatic cysts was performed 2 weeks later. The intervention consisted of a left hepatectomy and a total cystectomy in Segment VII. The pericyst was calcified, which suggests the chronicity of the disease. A histopathological examination confirmed hydatidosis and revealed the presence of hydatid membranes, daughter vesicles and the infiltration of eosinophils. The patient was discharged from the hospital 3 weeks later. Albendazole was renewed indefinitely to avoid any recurrence in the context of systemic dissemination.
DISCUSSION
Hydatidosis is cosmopolite and affects more than 3 billion people worldwide [1] . The clinical incubation is long, but the outcomes can be fatal. After the liver, the lungs are the second organs involved, whereas cardiac involvement is less frequent. The main cardiac locations include the left and right ventricles (50% and 15%, respectively). The pulmonary arteries are rarely involved (7%) [2] . Dissemination in the pulmonary artery may occur when daughter vesicles migrate from the liver through the suprahepatic veins or the thoracic lymphatic duct to ultimately reach the right chambers [3] . †The first two authors contributed equally to this study.
Differential diagnosis with pulmonary fibrinocruoric embolism is difficult, but CT scans can rectify the diagnosis as well as the clinical context and the biological findings. In our case, the first CT scan, which was performed in very unstable conditions, was not sufficiently accurate to determine the nature of the intraluminal material, whereas further better CT scan acquisitions enabled the later diagnosis. Moreover, the association of liver cysts with hypereosinophilia argued strongly for this diagnosis, and the histological findings were pathognomonic, which precluded the need for serologic tests, which could have lacked reliability.
The standard treatment of cardiac hydatidosis is the surgical resection of the cysts [4] . Nevertheless, the specific risk of this intervention is the spillage of parasite material, which would lead to anaphylactic shock. In the case of cyst rupture, care should be taken to rinse the lumen with sodium chloride to kill the worms and avoid the risk of spillage [4] .
Therapy with an antiparasitic agent is unavoidable, but the optimal duration of treatment remains uncertain. In our case, we chose to continue albendazole indefinitely because of the risk of recurrence and the severity of the disease.
CONCLUSION
Pulmonary cyst embolism due to hydatidosis is a rare and lifethreatening condition. Surgical removal is the only way to achieve remission in spite of the high operative risk. 
